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B4 #71 EHZ el g esA, 7] MiEg 2V o7 FElE FdEal ojojA 1 dluAE w4 o
T ZAl dEste] BlE WEAIY. 7] MEHR 54 Abole Ay e f7] wiEZXA G 5%
S 9% w9 A (coordination site)S AFTOEAN TY(EH)D F Ak EF U AL BIA g
= (polarizable ligand)E %9 AFTo2H 1¢E 4 9o,

LAY wE o], WA, Wi, 2, FHE, oHFE B ¥Wed 2 Ho] & o2, FEFH o],
2 oo]EY HFAE EFste] WFAES 2he Ao & o) EE w5 AAY & An. dEFH o] F2
2 EY o] 5 Zb7] wigel] dodd

& 8] AALFED) 24E 2L s IAHeR das G& oj2ozRy WEel dojuy] wiel v
iR AA Ak, gelA o
WA 20 nme] F(H A ArkeAe] A PRl &2 & Wl
ZAke] FWHML oF 50 nm w2k, wbEAskAE oF 20 nm W, OS vbEAEAE oF 10 mm W]RE, RO o) wkghE
S oF 8 om Wk, ®rh o vhebA A oF 5 oam Wb, ®rh o whbA SRS oF 4 m WIRE, 71 wherA st
A= 3 nm W] wkolT},

g 54 o2 iR wiEHAY AAskE 5 da, e vz ZAekE AU b9l
st o] o] FhE o]o] EAT & 9, olES 55 3 R ol wieHA F&
& o2 ZY2H(cluster)E FAIAY 54 2928 57 4 4 vk, E=S, = 9 FRE

THA] o]4e] g 54S Bel(bridging) FEHE wiSIAIZA 4 QT

L
i=]

& 7] AA(inorganic solid)e] AHF-2A &A1 4= Jt}t. o E 59, WG F5 o2& X3
Pe A ZEwe)l B9 S gy, By B 400 WH (AT A oF 38 m mvh) e
| vhAEta, Bo e A= oF 20 m w9, Bl o upgdA et AE ¢F 5 um wIRE, ZHF v}
m WREeIT B ke et 284 X97F 1odlA 1000 nm M99 Uie 7))

S vtgAs A= ¢F 100 nm W Rbolth.  Ukw|E F7|e] YA AF
& o] giFiEo]l g wHe AAY FHY F A(YmHEe = 1/10 F
H ZYHEFE UA "EE 7bestA gtk 9F 300 nm PIRFS] vk F7]
A7 e, B o] AAeA], aEEhE 1000 nm WRFY ¢ A, YAE ol &
= 9 FART § Zolof ), Ay F7] ;AlE dtEAd $ o wEA e njAdE o=
cbshEAl ) Absteldd, Sstold, Fsbvtelk, AdSIteg, Adsd o] Advk. 11 2 VIS o
A Aoz Axzd g dx, kA dsE.
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71e] ~2HAEF WHOE JATFoRHN ZEU|7F wild FAVFE AA3e WHE ol Aotk AEVE v
ZF2] (monodentate), Z@lo]¥ o] A& (multidentate), it mlaEAlo]EFE Y 4= Jut. ol&= & e &
Zlel=, HAg A o2, ol opn= &F, 4v YAE, ¢u AELE, WE HAE E

AENA=, HFd, HF=d, A, 7l25A4, FHHE, UE, Slo|l=SAIFEH, AdE
2k, Zejolyl, EAHZE, Y, FAEd, A, 3, gHoolHE, e, gHed
2871 WFA w5 o)=d MEE s o] e FAAE e
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S =
= T

ojelell, vijd &vf B wielE FF2H o]

LA = 2 2 ZelH =,
& =% van der Waals, & A%, A5A4-=7F, F32A-+5E A5, B vE ve 48 ofs) &2
of dmukgshs HRteE Adudosd dux dde] udd . dyA deEe dgF 5u WES 7]
2 58 HEd, Egsd, A, Y=g, EAd, HdEdd, v, FAsed, AdEEd, W=
ALY 50 tE B §58 UES V)9 22 254 Ve R iEE ASFeEA 1gd 5 9l
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2EY A0sE A BE AR 43 5

o dwrHow o de dAxE ey 2 =3
A, B4 dREs HLaF o] o)T s, wiEASHAE Ba-wa o3 ATE M Aot By upgt
Ao, w5743 Yt 27) o] e oleAd: Hut o uigAsHAlE 37 oo olF s wu Y mighH st
A= 478 ool oleds wu H migtzstAl= 57) o] oleAd 7MY migrH st 67 oo o5
& 7H Aol o]F A UF EE EFUF AR FAS o]FE Aol v migHsitt.  o|F AT
WA, sd e A Sk g2 kst e o] F WSk (heteroaromatic ring) ¢ dHd 5 vk, ks
= T Fd) e uFE e Ada)d ¢ iy 2 adge] H5AS g8 o eii=s B4 2kt
=

o

B4 =] nARE oz, dxdeldE, ouzdde, Wz, IdEESWA,  Ar(C0)(CHOHAr,

Ar(CO)CH,(CO)Ar', #re]aih, Aejddds=, #didedqt, adadalddus|=, otdd, Fd, 2-ofnwmulzx

A=, 2-obre4-S R 2 X e, 2-(2-dto|=SA T )M E o}, 2-(2-slo] =XA ) A=, 1-HUZE-2-

AeBagys e, 1,2-tstelSSA WA, 1,2-t)sko]= % SR, 2,3t st SR A E R, 1,8-)5to]=
(e} =

ALY, 1-SolSRAMEA L, 15t SN BT, 7-3to| EBAQR-1-8, 7-3ho] 52433 Dl
A-1-2, A, 8-S EEAAEY, s-SolSRAALEA, 8-S SBAARNY, 4-SolSRAMESAE,
-3t ESAM AL ALE, 4-sto| S HA2-A N SAE, T-sho| SHA2-A M SAE, S| AW Fol

I ol Ar 2 A EgAom, dAd, 2-ulsd, 3-usd, 4-wsd, e, 2, 292
9, 3-929, 4929, (Al oA, ABAL(Dele] ol gAA), EehAY, e, 92
9, Aweld, AvESdd, M=5AEY, 2 AUEYYR oo E FomyE Addn, Aggoz D
($44), F, CL, Br, 1, 97, 934, Zelagas s 2 S7ezags Agan, et A48 shiel
RS e Aol vhgrdelal, eltEt Aaw 2o BEHS A Aol HS ugAs, HAxd )
BAE AL Aol e 6 RS s} 19l o) Aol 21 AT AGoRA el

SAY, sk 848 AxE ] 27he] #& AN Ao) wigtAdTh. wlojd W §4@E Tl
IuT B BIAS e Zgw oy) Add o @ Agdc. =3 e Egehdy) mi
%EJ 3871% 7HE Aol vhgra s,

I

o

By el AuA A nATE A olstel Al w:

OH

SN AN / |~ ——oH
[ P | A -
OH
Z on
] 190 11
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=
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Tzl A
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A71 R 71& ot

0-8o|t}.

L
ST

0-7,

[e]

.

0-6, r

OH, x=1-100) 255 Y=, R 7] 5 499 27/i= BeAE +
qe

~(0CH,CHy)
pe 0-5,

=

=1}
0-4,

p
o—

EHHo= U, D, F, Cl, Br, I,
0-3,

[e]

[e]
pu.

0-2, n

[e]

.

Al EAl A FA], | F A EA],
i, m

~HE, oldoAHE, o}n

71 AellA, R

<41>
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oy

T
B

CH-2]
A gkl

X

CH-CH

2701¢] R 717} -CH

[e]

L

0

2
2k Yzl R-CoHN-COH,

SES

2w A}

R-Cell;=CO:H, R-CeHy =SOsH, R-CeHl,=POsHl;,

3z
=

L

pu

o F7H4 ool
B3y elgest

L

fu

e 2o Al

<43>
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71\
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A

X1 XII
47) AA, RE EYHOR U, D, F, Cl, Br, 1, 954, of&SA], 242, okdd, HUAE, ofdAE, e
sHlE, ofdelHE, olu|E, FEBA, TFeRAY, TFogold, 2L Telduds

R 7 & 99 270e BeAE 5 AL, nd 0-2, n& 0-3, o 0-4, p& 0-5, & 0-6, r& 0-7°]aL,
= SHA40® 0-, -S-, MR-, —CRiRs~, CRiR:CRsRy—, -N=CRi-, —CR;=CR,~, -N=N-, B! -(C0)-Z o]F|A|&
owhy AYsa, o7]A R WA R H, D, F, &2, o}, dA-ASA, ZLILASA], G54, ofd5A],
o4, B FFeFoldola, E= 0, N ¥ SZ o]FojA= L oRREH AMe ).

Auidom ®wye] Fame wad & 39 ol(conjugation length)E 74w 4 A A9 gefom
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=399 § Ak, Ew B9 ;o EE &
EE sfoldHAAE FeWE Fgets Ao] wigAE & k. oldd W
A Addow A HEs, Zy vE=

l
_E

<54> i =
RO
v A
VI
Rn
e A
%—Qtﬁ—
Vii
N E e .
LTy KILP
<55> VIII -
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=A
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X
R
& '
Oy
41; 4lx
<56>
<57> (37] AellA, Re E@H o= |, D, F, Cl, Br, I, &FA], ofdSA], &7, o}, AAAE, ofdAE,

. WA 50 ZAsto] wlA s, ®moh u
[ A AE 3 UK 6 FA3lolt), 7] 3o AR = AET} 883 A]AEH 9
%]ﬂr. JJ@‘J Aol B el whE H R ¥E g2 WS 2sllolA Y] (spacer group)
ook, 2dolAy] EE wEwse] nA@H oE -0-, -S-, -NR-, -CRR., ~(CHy),-
olml= Zolth. Ay TEui sRZaue 4% 93 IEFu % 9ul. A

2 .
A%, el WA = (hyperbranched), A% (dendritic), 7tud, A9, £5, IYZE,
- =

g o j
=Y 3 RS Y AA & ¢ A EEHe ds sh] Ao olfofxs woRNH A
s

o83

% o A
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SEE50] 10-0889514
olsElZ, olelsHE, ofmE, =EAM, EFoRez, ZTRozcd, % EdBUASA LY
Aegs, R 7] F o9 27l BeEA® F i, ne 0-2, n& 0-3, o 0-4, piE 0-5, ¢ 0-60]1, A 2
BE ZYHOR -0-, -5-, MR-, -(RR~, CRRCRR~, -N=CRi-, CR=CR,~, -N=N-, % -(C0)-Z o] 70|

o wRE A, o7]A Ry WA R H, D, F, €4, o}, AASA, ZYLAUGA], dFA], ofdSA],

i

ZF02UY, H FFe2olola, E= 0, N 2 SZ o]FojX = o2 7E A8d), 2 s o]ge] wdA
T oS Ze AsoYg

7] MEY2, W EYs e WEks wgelaed vjE o] BSOS Axte] B4 2 Ao Az
HolAgdol AA F&FS v, ZEW7l vlud Au|g W 23 FZgol| o) weto g mxE 4 gt
FEA o] fF= 23] ZelvE wEg Az olgHtt. 23d Qs 2 ARl Qe e vhE WM E
Atz ste ARE et £99 HEE Ao ok vk, W EXE 2 FEE 2EFoRN
ALEE Aojsls AolA ZEwe= vl a&4o)r. =3 Fo ZH o EAFLE dojX= =] x| o
s k. BRI Aok 3, FAE V|EE o]8ste ET2EHU XES V|FoR 3 A FI A=nED
I (GPC)oll 93] =A3e zto = nrFAsAE ¢F 30,000 Dalton ©]4, Eut}b upErzsiAlE= ¢k 50,000 Dalton

=
o], Bu ¢ w3 skAIE= 100,000 Dalton o]/, Rt} of vl2lskAl= ¢F 150,000 Dalton ©]7, 7H8 HighZ]
A= ©F 200,000 Dalton o]/dolt}. ®Exlgko] AW ~3 z:® 9 o ZFo| Tgo] € Holtp, Z3k Exf
ZFol AW Aaxte] Aol AR 3 g

el
oy
r [*]
>~
=
ofo
>,
2L
1
o
m,
o,
ot
N
=
oL
N
)
auj

Uk, HEE o|lF 59 Ubbelohde HEAE ©]§3}

golo) AEe wa BAwe] vy A
3 = ok ¥ owge) 4 2wy

of oy 7HA sk

4 EEH e 1fF A= vgAEAE 0.8

°F 1.5 dL/g °I%, 7Pd wiskastAlE= oF 2 dl/g oldoltt. Aol mebM= 3 di/g ol i A

2 T . @d3] TS o|FA Fa HWFS 2dolA 7E ke EEY R 9 WS

A AE 0.3 di/g °1, By vt AE 0.5 dL/g °1%, 7FF shAsiAl= 0.6 dl/g o3

H2s 1fF Jdurug dsl HE2A Qls|ojflE(inherent) HAE7F AMEHI|E dth, B dygel 5AHS

A, A4 e axe] e Evo] dis) 1 dl/g o] sloldE HErk npekAetal, 1.5 dL/g ool B
2 3

%
)\
o
it

\

3L
o vtE4stH 2 dl/g ool Bk o vlEFsitt, nAA, BRI FA ZEHd gEids 42 59 0.
dL/g¥} 2ol Ry v Ql3|oHE HAm7l nidzsiy, ®Bu mlghzsiAle 0.5 dU/g o, 7HE wiER s AE
0.6 dL/g o]XFo]t}.

I

Fen vEYaE QA SR 3 9795

AP FWE A Ao

| =

Ao} Egteta, wpRAEAe 72 EEES A, oo, wAdHez, A 924 UV, e-¥(e-beam), v}
olzzdelr, F, 2 33ty Hs Tehs Yoo FAH WS ol&ste] AT, «dE W, dxe
WS v 2o FAlol g AsA|(MYgA oz nke] wEsel) B WIgE V& sl dEE 55 AA e} £
ghetth. =54 A Ay rtee AFAIE AEste w9 9 A3 o AVl 55 FA T dZEA e
A RS dox FEE Adgdy, T3, fi=E g8 1 A3 A Y wjEy A AR} HE o E
Al 718 FRekE e 22 A VE R R . ES, ZRIEE CdHA] AMEY AlTIHEY]
7] FHEFE &% A v gF o]2oF JduyA ddo] E&F0F o|RoX LR ME¥HT, UHoR,
NZA/ A A /A G4 EFES Lo wE oF W gete 2N TXsa AA itk B gAS BE
3t7] 93 A EZA|/AEA/ A 55 EFE o §HE xdeta, V] &WE A3 A, B3 EF, B 4
sb ol AAstE Aol uigAET £ gk, FYSA, HAFHORE, Aofdlo]E o ~EHZE, JEHY,
dyoln = Yoo =(nadimide), <@ /7}A (vulcanizer), #H A, #lYolEld (phenyethynyl), A&&, =
B, g 55 Xste 2 94 A2"EE o8 & Q).
A7) WEZ s vlaF g v g9l e] A&l SElavAlYd & Ao SYame o W2 & Ak Ee
el golde de do FEHEY ulEAE F Qvy. S¥ave Ky S74402 A FA4E S
AFste "ol 2& Exlwc §23).
A7 WEg s Ee 22 B2 A F k. FAEE Ee 488 1S ZAEES AYE ¢ e 4
e BAEY £FES ol&ste Ao] nigsitt. oE EW, 714 229 22 2923 FA(J. Salbeck,

Bauer, ¥ F. Weissortel, Polymer Preprints, 38,(1)1997)7} &%) 73 F81d =& PA3E= Aol

J.
FAF ] ek, 7] Salbeck 99] w=ELe FmEA B WAAd ¥,
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A, 2,4-bddAEd, 2,3-tudAsad, 1,4-U6-225-4-ddFAE=dr]-2-4d)
-OAd A=), 4,4'-09dd-4,4'-t)Hd-4 4' -ty Y, EgFALEZoL, N NN N'-H
, ZE(4,4'-Efddolnl), E-1-yzeolyl, Zlobdyl, Z(N-ddeldd), Z&(2,3-4
-1,4-gl23l), E2(2,3-dd ANt &A-1,4-E]lel) Folth. M WIFF ghslea B2 HiAe dz2e
9,9'-tsldeteEgtdl, #Held, HEDHdAEd, Egdedd, Exddrg, Egdudd, e}
A 5ot 2uvA wE v WES @iles v 29 HAEE a2E ZEdAdd),
(#gd-1,4-AdA-3-9d-1,3-g1d ), ste|HHAX= ZdAdd, £2(9,9'-USEEF LA Fo|r}.

T As] Aoz AdYgd 4 Q. a3 ARe =2 AR o)k

= S - T oG O = < P L= A
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il
@ e,
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= 30
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rlr
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oH

(electron mobility), HFFRSAE 10° ai/V-s o], Btk uaAsA= 10 ai/V-s o], 718 A ahA =
10" ai/V-s ol4Fe] A o]EEZ 74d Aot}

Zan A, LgauA, £ e BExE wEZsu A7) uEg s 7|5 ASHE YW/HEE A 2 oy A

= T
Bl YA [AA]E(exiton) ] & &8eE Aolth. WS, £54 A= 129 39 o] ¥ s F3l YA
g Agd = v g 2 WHHA7EA old EAES T Aot 4, H=E2E AZPH(Foerster
coupling); #+a A}&Ed], "Electroluminescent Materials," Blasse and Grabmaier, Chapter 5, 1994,

Springer-Verlag, ©ol& FaZA] E wHAA o xaH,

EY AT} UAE S dEsls fa4, T A=) duAS MEYA2RE F45 ddes a4
2 ~HAER F4o 3] AAHE F Art. WlEY 29 W-vis 2HEFHS A3, 354 mm(EE Y& 54
3, 3545 AMESE olfrE FESlEHE HAA & F Jda W 2oy wd)odlA el AE Ag
(extinction coefficient)Z AAFEIY] Enin® Z1A1BM}.  Engind ©9E #EH/E-cmolth. wEZ X 32

S Al i@ dede] B 2ASAL 0.1 T T4 T4 A wEoA A, 2zl g A
Aol Mol FH) dpgolr o) Fab =& 2 7IART. Phicmiedls @917 Sivk. 714 W],
Phicomplex/EmaLrix"S DﬂE]E F‘O/] ‘}F‘ﬂ‘:} UﬂE]E Fe ')]:9/] %9’]% —Cm/E]Ei O]Tjr F7}— ;'j_:% }\]v/_\_%o] F7]— 15%%
Nz Eug s, o HiEs v A= e 98 A%
wo B4 AAE ARAAG S P A% A8 Aol MR + Atk
Ao AZlIAe] Hge ol Tl quehs Aol wEAw -
Atk ggste] @9l WetAl g2 dolok 3. o] HAEE wmE-2S oY JHEFYH F&5o (2t
= kg Fool) oA AT R ojrlE BHoniEe WEe £ A8 ZIu

i



<69>

<70>

<71>

<72>

<73>

<74>

<75>

<76>

<77>

2 oadtgo] whag mEY s AAF(EL) oAtolA fF838ith. EL &lelA, EL AlEE F A= Apoldl wix] =
I UA Heke] <ty dwt¥ oz A5 F slve £ ATelt. T AF9 dele vAdHez, b
S FEFA(IT0), A3t =2 =39 A3loldd 2 =35 M3elgay ¢S =39 5 A3E, Zgo}
d9, PEDOT, 50 nm =¥ 722 Zulg F4, 9 o]59] %3to] ¥gHt}

EL &x}&= niAgdg o2 Ay ¢£%Z(hole transport layer; HIL), #*x} <=%ZF(electron transport layer;
ETL), A=A Z8 % Z=(conducting polymer layer; CPL), ¥%%, % 7|25y A3E UE7] 93t =&
x3shes 719 & 7§ Qo
dF AEE XseE TS M ¢ dY. BE, 4T

& = =
3, 93 AR 2 AR aF ARE ek T 7HE ¢ v @A HIL AR EIL ARs A9
H o
h=]

oy
rir obx

7] A7 adelt=(graded), & 2HElH
=2, B AR FF AR R A502

E(gradient) & 7H & dvt. =, A¥ % Ax, T3 A
= 2 3
shte] & 2 W 5 Hor FAIAY, a2l RxstE Fo] A4S WA

o adel=y S

o
P
24 Azxd A

’

= 1s Faspd, & g Aol met Aless AAEE 2xH10)9] d AA7E Al Ee] vk AR
Al d=emA Agshs 79 =A(12)8 £93dd. Ae #5514 R A4 #55016)2 47
S @A, o] AAfdlol AAEF At
o 9 Ae Eeagy e g ee
A ]

WY A%, AR e

=2 o, 7]#o 8% 3 = =
FHE 3lo] nEAsit. oA &= 25 FastH, = 19 HAEF AxH10)9] #aETE A =, T4
3 A 8AE T 19 Hu HIzE Fr)dy
T 35 Fustd, B wwey AAo| wE AFEHE AASE AAE0)9] A ofgo)l AAFH 3 AAL
F oA e AARFS(36)0] Alolol MAFHS = 279 AF(32, 34)& EFst. AYHoz AHIF F
T H/EE AR 55 AATFETY 4 Sdel AAdE F Adnk. FE IEU0)E HAYE d=5(32)° A
FE TR AR FF SU2)2 vty 53400 A AEH A gRl(44)S T 32 (40) 2 FF
2el(46) & 3 TRHE AFE Aoyl A&l olgdAnt. Az AL F(36) Wl Aold dALE AnE
7hHomA Aolgt AL wES &tk E 39 AAE ofElels @A AAQl Ao, E ddo] mat A
= ofgole 7|stetd Fxv =] wEd o) AgkEA] &=tk
T 48 Fxstd, AW AS(52), AL AS(54), AR FEF(56), R 719(60) ol FHRE HAADLFF(5
8)& XFol, B Ao A wel ATy AALF 22 (50)7F AAE ] drE. o] AAldeA, FF F
FF2 glom A7) A=5064)S AA £E5F66)S il AFE FF IO
L 55 FxstH, B ool Axjel wet AT EE o AACQ] AAEE A2HT70)7F A EH] k. A
7] AAEF A (70)= F AS(74, 76) Atolel JRAE o] AAE ayol=y HAAEFF(72)& I A
7] AALF A2A(70)= 71R5(78) Aol AAFTE. o] AAldeA, ayeol=d F& f7] wiERs 9 g
=5 ol e g 5 FA|, aga A oR FE FF s H/EE A 7F AsE et 1
T ol e g 35 A9 vhe YA w2, oE 59 AS5(74, 76) Tl SV A=
(zero)oll &RE & A3, 47 F(72)9 T4edA 7HF =& & Aok, o8 g A= o 3] 7t
HE A4 "t m AR, 4 EW AS(74) 299 AZERE HAI(76) A HuXE A A
AARe=m wale AT FF A5 THoUIEE AF(76)o2HHY AT FFS EISA|N Ao A=
(74)0] A EHA k. wRAR, AS(76) 2ol ARZRRE AT(74) 20 Hax ol AR
Az e A2 FE5E B
AR 65 D/EE AT 55T gloH, dALFSTS Lste {7 MEg A dAA 2/ 43S 47
FEaoF gt
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<79>

<80>

<81>

<82>

<83>

<84>

<85>

SES351 10-0889514
AN 1

N(CHa)2

Azd UAFZgol=(60 mg, 0.41 mmol), EHAIE~W(0.917 g, 3.5 mmol), 2,2'-8¥]FZH(64.7 g, 0.41

mmol), L EIIIJEEF(0.39 g, 1.44 mmol), Z o} #H(0.92 g, 14.1 mmol)S 100 ml T wie Z2}=30

dgozx Zoi 239 EF-p-(NN-treeln sl dall) (10 mg) & AZTTHIE PAAe] Faug Agd n=

53 A|5,227,4575 AAld XV 7IAIeF Z). vEe E& AASY] A AV EH=as 2 yEES AT
[e]

afell 90+ F<tell 50T7HA 7h 3 Ags TdA7a Zekaad of=2as FYdth. Ax el fud
EZEO = (DMF) (8 m1)E 7HsbaL %+—é 80CE dTh. 5 oe] EFES g Aoz Wiy, of=3

7] sl A 201-’557} al
HA7pReE. 2417 F

e AEBE

016 g, 9.1 mmol)ZE
Zoluy wigloz =
of tEE 2 Es

F

;§4
oo rfor

Ao

o
H& S DMF(5 ml) ¢ 2,5-t]FZZ-N N-Tdewl=olu=(2,
% A7z Wzbeta, olo}A 15% HCl 489 200 ml ol
)![e} El ol

. h

& Elo
—u—u

k)

24, 5% HC12 A3k, 33 wA wz g

szﬁﬁ

7bake] oFzF BHEE gAS A=t o] % —% A ERNE EEste] ZEE VR duAlA 9 2ol £
2l-p-(N,N-tlHolm e dd) 0.5 ¢& d=rh. Zauv 238 N-WEg 28 t=(NP) 1.5 ¢ 4 &a|A AT},
W R FuCly - 6H0 15 mgS NMP 1.7 goll %‘H stgth.  fNS F3slar oF 120TColA] 287 mRkeQith. o]
S ARE FU|F 120-130TCAAA] 7FE% o] dnd &fol=e] XSG, ¢ # Fo Eddow Hx
o] AdojH ), o] #g g W AR (~366 nm)S =AM dl, A A Y H(red luminescence)©]
ARG, Zelv 23/B0 2o A e ] 9e A B Foll WAL o paHA. A 2
g kg0l B Hady. S HEIT who g A HFe e
A]/\]Qﬂ 2

ch\N/CHg

X
7E 24

Z2(1,3-(5-tuEolr =) wddl), 24

T NMP(50 ml) 3¢ N N-tHg-3,5-t]F22opd#(1.90 g, 0.01 mol)ell YA(MAEYHIE~I) Y=
°0]=(0.109 g, 0.167 mmol), BE3YEH(0.103 g, 1 mmol), EHALFEAT(0.262 g, 1 mmol), % o} &
(1.96 g, 0.03 mol)& Ha 7] stol Hrpeth., ofds Hrlstd wke £ %71 &3t} 2

i

v}
uel W7tz EE 7tERE ol8dle] 2EE 70T WA 85TE AN B FAAT. olojA Wk ERES
50C olst® Wy7hshal o] AL ENE 100 ml Fol Fotderh. SRE EEHE ojFste] NP Foll thA] &afdt
ok ol AAE] fE A4S ouEta, ojaT RS Fol 232 TG SRE M E o Fato]

AZzA

Z8 24 Z2(1,3-(5-gudolr =) I a) (12 mg)S NMP 1.2 g S0 &3jA1Z1tk.  EuCls - 6H,0 10 mgS NMP
1.2 g Tl &A1t 7z} fHo] AR S M2 Edtstal AAld 13 o] =xsct,  Zw PP3 £99 o
A9 0V AR wEAZS W, PP3/E = e UEhiA @
[RR=ii=

A dde 2=2 =2sa A

=
, T PR3O T2 A

o ;1

dﬂ )
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<90>
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<93>

<94>

<95>
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<97>

SES35 10-0889514

AN 3

K ) /Q

7E

Z2) (2,5~ =—co-1,4-H dd-co-1,3-7d ), 25

Ah 75 stollA T wvte EEaF0 s8] SHES 9tk 2,5-tEF22WlEH=(1.51 g, 6.00 mmol),
1,4-0Z22M4(0.88 g, 6.00 mmol), 1,3-TJZFZZWAI(7.06 g, 48 mmol), NMP(53.9 ml), Nal(0.84 g, 5.60
mol), EZALEAA(3.15 g, 13.6 mmol), YUANAEHHLEAAYZFZ80]=(0.523 g, 0.800 mmol), =
o}l Bu(5.6 g, 85.6 mmol). WHXES 65CE AAY oA vjzdA 7ldsgder. ws &
oF 65CE AL, 7 F oerEd 55 A4 E3dEe] 2o S AT, 39 &7
S 2 JldE opECR AHsn HAERAZY. A T3 A=ALE 283 (GPC))
32,3332 FAHAT. EHYH 269 FE&S 5.265 g0 2A A iE]UM]L o}4] %%%01
o2 yelygth, 7tdE WPEHEH e =

ISR

ZaFdd Zay 25 20 mgS NMP 1.5 go] £33tt). WEZ, EuCly-6H, 0 10 mgS NMP 1.2 gol] £33c).
al A

Egtela A6 13 o] EEFT. WV HAMA(366 m)S EANSH, Eelv 259 WA P @@
of BEHL FEED Ak 1A% AVlY i A st BanA e,

ﬂ@

ARG 13 A 2, b AASA AN 14, EFRE FYMo] BAE Felnje] FMonRE W
Al 2l A A el EAN o) g SR Fhen AuA ddha ooy 4 ol
ozRE WAEY] WEolth, Ao 19149 ANFE 0A o7 H(excited) B o] LOZRE WA oy

A Zelu 239 7] AHeny B oleow AYHS ojuat),

JEF o3 EM A S (complexation) Hi= d]9l(coordination)= olUA| HES 8] T3 o=

AZtEAd,  E89 23 9 24+ 2 FF Yol on= FiEF oyl KPS ke v EEH 25% &5

sl solnt, E2HE Fete A4 e A9 J3l71 ol yA] dEds FX38he 2o =2 Bk, AA4
i

2 g =8
34, Ee) g5t fEF oled I Wess /18 TR @om, med FENS L quA A
Yol ojubx grgith. AAlel 2eH, B 24t FE ot WAT 5 9 =

o Ggel gavh ekl uish o] FeWzrE uAZt ARHYAT, FEF P& BBRA g,
ot B adle] IER FY 4AE oMT & U

Ao 4. EZEEFoA 26

>
2
i
X

2 EFE = Voo 2l sofdl vl= 53] A5,9562,631%.9] WHl s 9,9-T-n-
S Az, ZE 279 GPC A 50,000 WA 60,0000t}
Y= NMP(50 ml) 3¢ Zg)w 27(4.36 g, 0.01 mol)ell, JAMAEALZ ATt Z 280 =(0.109 g, 0.167

mmol), HEFSHIEF(0.103 g, 1 mmol), EFIAIELHA(0.262 g, 1 mmol), ¥ oA F2(1.96 g, 0.03 mol)&
Ax w97 sholA WA ol WrkshY wg BB £mb etk Bad weh YA = v

A£E o gote] LEE 70T WA TR 4A7E Bk FAGT. ololA] Wg EFBS 50T olshz Y7
ALZLAE 100 ol T £of Y. $I F2AAS oAAAD WP TA ASHTY. SIS olpitel
AL AASI, olamzREe] Yol 232 SHAN. $HY B 262 olsa AxA

Ao 5. FEEFed I 28

2719t 2ol Yoo £ Fodd m= E3] A5,9562,63152] Wl o& 9,9-t]-n-HE-2,7-v|HEREZFod 27

= Ax3.
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<98>

<99>

<100>

<101>

<102>

<103>

<104>

<105>

<106>

<107>

<108>

SES35 10-0889514

2,T-UHEEFFH-9-2u2-2'-(1',3",6',9",12" 15" -SALSAA o] F 2B HZ), 29
Gy
<0_ _O>

0. O

29
E24(250 ml) 74 2,7-UBRER-9-Z2 0 #3=(33.8 g, 0.1 mol)e] &), Aeh(dMNZe|=)(23.8 g, 0.1
o) = DOWEX " 50WX4-100 o] 233t %] (5 g H/tetth.  ES AASHY] $8) dean-stark FA[GA A7)
61—
H =

= 28etAl 8AIZF Et SHFAIZIAL UA EFES HAL7bA] Wzkstar, o]2ud F£AE odete] AT
2y 275 ol&ste] Y stell SRt &ulE A OéOV] e adE ol8d = )
a2y ARvtEagyE AAd s g

.—“”"‘

ojel= dE, 9-FF o H=S 2,7-UBER-9O-ZF 0 H=o 2 A3 A o] Oshima €], Bull. Chem. Soc.
J@m,%,%@%%%ﬂﬂﬂ%%ﬂﬂ[WQEﬂf‘HEZE%ﬂ§§4%E%#

T4 NP0 ml)  Feo  FEE 29(5.58 g, 0.01 mol)ol BFE  27(4.36 g, 0.01 mol),
YA AEudEZAA) 280 =(0.109 g, 0.167 mmol), EZ#EE23(0.262 g, 1 mmol), Z o}
(1.96 g, 0.03 mol)S A £29)7] sloll Hrlgtth. ofde Hrlshd whg & Z
o wel Wz i 7t9xE o g3dle SEE 70T WA 85CE 4A]7F Bt X8},

50C olstE Wz atal o] AZTEWE 100 ml Fof Lo} Yt $¥9 = 28
gy, &S oJFele] ofdg AASAL, oA EIF Yol 232 FHAIYE. SHE W E st
AZAZIT)

A 6-8. ZFEFLUY SFLZXE(fluorophor)
ZYEF o9 28(10.0 g) & % 1o 71A% vie} o] F59S NP 100 mlol] g3jgct, £d9& [T0 ZEE F
g 7] Ao ¢ 100 nme] FAR 28 ZIEI. :EE 7198 739t skel 100°Col A 3A17F Eor AFA It}
dojz e 366 nm= ZAMEE F 1o Z]AlS ble} o] FHaFs yEhdt.  ZEW/a45goR o]Fox
wael oF 10° torre] 29 kel FATE ok 200 el LEUHEZS ZHAG. AE-F4 £ (solder)E A
7] 110 ¥ LFu]E3ol ﬂﬂ‘*ﬂ(connection)" TEATE. 1107} Y=ol . &FulEo] =] ¥ Fddz A
7] Fof A A7FSF (g vlolol ), Axpr) Bkl U3k AFs WEsHA vreT
[E 1]

A A] o =49 T = 33

AAd 6 Tb(NO3)3 + 5H;0 4.35 ¢ 0.01 & L

/\E]/\] Oﬂ 7 Ce(NO;g)g . 6Hgo 4.34 g 0.01 % ié/\_l‘l

2Ad 8 Eu(NO3)5 + 5H,0 4,28 ¢ 0.01 & 2 4

AN 9-11. ZEZFod B 4L 9 5 A IR F5 FA 7
&7 28(10.0 g) 2 3 20 71 wkek Fo] 55 HAA(dbm HHlELHE)E NWP 100 ml Sl &
oH?fPE} &oﬂ% o FRE f2 719 el oF 100 me] FAR 29 mYI. mgd 9
dojxl vHEe 366 mmz EAREW F 20 Z|AF wiel ol FFL Yepdn
o el of 10° torre] 7St ol FA7} o
q

Zgn/F4EQ o7 o2l 1 20
woll oa) del WAs 243t Adu-F4 Sd= 4] 110 %

M WA 1 el vlAaE 9]

oo
oy

)

ue 4
it

=



<109>

<110>

<111>

<112>

<113>

<114>

<115>

<116>

<117>

<118>

on

£546] 10-0889514

FEuEFl AUAL WEAT. 1107 FFol 51 BFe)Fe]l S0) © AHR Y] ol AL A7kl
3}

[% 2]
AA e w5 A O = B
el 9 Eu(dbm); 8.25 g 0.01 2 = A
A Ad 10 Th(dbm); 8.32 g 0.01 & =24
AAle 11 Ce(dbm)s 8.13 ¢ 0.01 & g4
Ao 12

F2Fc] =3®  olEgok(yttria), Y203:Eu(100 g) (W= FHAl=
MicroPowdersAh) S NMP(12]E]) 9] Za¥ 23(100 g) &Mo] Hr}st}h, & 2
g 7] Aol W m¥ste] oF 2 um FAQ WS AT AV 2] lem HWe] AAS

= Pz

3 7] v e &FuE AYE(contact)E SEAIZT. AWEF vloloj 2 Flof| "2 A A PSS WE)
Ao 13-16. YZdAE AFA/EH mELH Y AV|FHg Al~E

19993 %= Society for Information Display, International Symposiumo|A] 3% Thara 9]¢ A7+ Hio u}
2t Yyx=AAE <lFA (nanocrystalline phosphor)E A Z3ch, Had UAEL 2 WA 3 nme]th. 10 g9 Y=
A QFAE NP 50 ml S ZH 26(%Ev E8™ 23) 5 g &dd H7lsith, dojx= dE€AS [T0OEH

B frelw Aol 29 =38ke] 100 WA 500 nm Al wbehe AT A7) w2 & 3ol ZlAlE ke ol
366 nm WARY stel Al FF(PL)& WERdTH. oolM A7l Bhs Smx<10mm 7Ol Sl whAAE S A S
ZAeto 7 dFngor FEIT, [T0 AFo] FFoz 3 Aejz 2ol 7= 5 WA 10 Vol AgE <1
7¥ste] 7 39 711" AAYF(electroluminescence; EL)S AT,
[¥ 3]
AA =24 =94 PL EL

Ao 13 7nS:Eu 26 ESRY = A1

AN 14 ZnS:Th 26 22 R

AAlel 15 ZnS:EuF; 23 = Al = A

Al 16 ZnS:TbF, 26 =4 =24
AAle 17-20.  Z2H/EF 55 24
WS Zveh dgF o] Abole] oA das Ao A, e = AR BE e
o tall ¥F &ulEA NPE o] &3t t7] Foll oF 100TeA Az, RE T/ 34 &9 3 g
T 2 &9 NP FollA fHET. teol, T v 559 &S Edcte] ke & EF
28 Az, o £ EFES Lefol= Ao E¥sta g ZHo]EE o]&dte] 7] Foll ~100TolA
Azxste] whg Axspglch. ololx Axw W& AIF WV HAMA(366 nm) o2 ST FFE B
o #4e 2T ARl FF 548 vehdo. F 5 Efeel U 43E 2oF% Aoy
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<120>

<121>

<122>

<123>

<124>

<125>

<126>

<127>

<128>

<129>

<130>

SES35 10-0889514

[ 4]
A = *F(phase) 333/ A ) 31
2 il h Ere o
23 Sl ik =g o
24 LA Cha g 4
EuCl, &9 A4 Fye g
Ol g9 ) Sg o
[ 5]
ERER, g + g/ ) 31
17 25 + R A 84 g ot
1 23 + b A ek 3 o
19 24 + Fu LA T e 2
20 23 + A oo Al =m
AAlel 18, 19 2 20004, = PP Mo A T SAE FEwe FHoaRE wWaEEdY, 19 b
= JOJOE QR e A Zenel o) FURRE HER FHone dux AT W ooAE B oL

AR e gEolth, olRe 24 of® B’ ol
o]

CowRE WEe] 9 Zum 239 of7] FEETE Eu
S08 dUAZE dess As =
=]

3 o 1814 7bg FEeAth el 19904, ol
& qeis ges Ea B, Eusl A4 FYe Wl okslA] SroE B 5 gl
itk Aol 20014, ke 7 el g 284 ouA 49 ovisin, T I Hae pz

A gkotth. ole@ Uwe] AgelA Eeln 239] NN-tlWlEelnEr)i JUAS B E A b 4 &

r%
~
23
ofl
s

A 21, 7FalEl wjEZ A(crosslinked matrix)

o] H|AZZ AL EZE 20 mol%e] 1-YFZEeldl | 500 mol%] o<, 2 2 mol%] Eulacac);$F &
shetch, Adeidoz | 10 WA 50 mol%e] T+& 1 WA F& X119 ZIHE Hristth. 7] £3hEs de=
78k shol 80CE 71d3ste] of&ke FTwta) o A7) AsE FAld FePAIZ] %

jl
oM,
Lo
i,
)
rlo
‘Lk.t

>,
>
£
N
&
o
N
N
El
i)
=)
[m

2~(photocrosslinked matrix)

1-Hjdy ekl 2w (0.1 mol), ©Hld¥l=1(0.005 mol), F7HA1A1(0.001 mol), & ETA(8-3lo]| == A F =g
HeolE)HERS st 110 ZHE Fe 7|3 Ao =3 Z®yd &) dwtoz wx g}, FNAAE &
4statr] Qs 4] S SA] 254 nm Fol] =gt o]ojA HRES RuawE A A 98] =S 100CE 5
B2 kg, dojd whe Al S whgsit, AYE s d3F Ao A2 dFuE A5S d95

RECE

g AEE 2A3] s8] 231 ZEE AASH] do| E3Ee] ZE2EHH(0.05 mol)S H7Mske A ol9]
o= AAd 22¢ sdatA HAgTH
2N 24, AEA wlEY A-~3 2 (natrix-spiro) 3} =2~
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<132>

<133>

<134>

<135>

<136>

<137>

<138>

<139>

<140>

<141>

<142>

<143>

SES351 10-0889514

S50 ml)H HEDZS]=2F(50 m) e =3 &rf Foll 232 5h3HE 22(0.1 mol)E &k, Egx
(MY ZEdH e | 25(0.05 mol) F Z2HA(0.01 mol)E H7Fsth. A= E33ES #&, 110,
R Ega-sdolEdad)etrlor o] Fojxal HA #917] shell 300TolA 143t St FstE ts FEA
o] Ade] 23 FPEEFTHE0 nn). A= vF TERAS 54 FFES EIY. EFHEs ST oEHN
87 (top) A=l FEHEH.

Ega(d-ddolEld ) ol

EgA(4-B22Hd)olw (0.1 mol) 2 #HLokAEA (0.3 mol)S NMP(100 ml) FolA ZeHEt kAl el o] E(0.006
mol), EZ|EPFE~A3(0.012 mol) 2 E|olEobwl(0.3 mol)3} 80TA 16417 5t ukgA I, Egogdy
BH BRu|=E ofiste] A7sta dojxl Aeg o zNH AAGAH.

2 Ao 25
2w 27(9,9-U-n-% 8 -2 7-0HZRIZZ0A)(43.6 g, 0.1 mol) @ 2,7-TJHER-9-ZTT 0 1=(8.45 g,
0.025 mol)& AAld 59} sdgk 28 o] &3l TFFoZHN 317 F2E Ztv ZEYUH 308 deTh:

NMP(10 ml) Z9 289 30(1 g) ¥ FEZFEHITEZ)= F35(0.1 )9 gHoz
e A gPg g,

"
i)
=}
tlo
oflt
ox
o
kv

471

AAe] 26, AT (hole) AGAE TFdh= =

Zev] 230] Rrbate] NN'-Tls NN -] 2 (3w &5 d)-(1,1' -5 )4, 4' Tl obRl(TPD) 5 mg H7hhe
7 olgloli= e 19 WS wEaTh. dojAE Bre 366 mel A ZAE W A4 G e,

AAd 27

F A3 A(I1)(50 mg, 0.39 mmol), EZHALFEAA(750 mg, 286 mmol), LLE3FUEEF(150 mg, 1.0
mmol), 2 325 W4 @43l ofed BI(1.2 g, 18 mmol)S EEA E97| e ¥4 N-vE-F 22 t)=(NP) 5
mloF A 25 ml EepaFel] Yol EZE(Fe-wlxdr=Ed) 318 PAA ] g QleH W=
53] A|5,227,4575., Al XVIol| 71A1E vke} Z5). o] EFES 50TolA oF 1083 anksld 2 A4
S wA "l ololA B4 NP 10 ml £ 2,5-TZ Rz IR Z(HPLC B4l 98 £% >99%) 3 g9

% A 3}=2 100 mlell

LAS FAE HEETE, oF 60417 wHkE B dojx|E HA SAE oEhe F9 1 ol

FJsle] o] ofd FE4S g8A7I EYHE HAAZIL. o] dEAS AHlal oM ES AEEte] B
3} *Pﬂ%i HAAANA 2 @ Ax T d& 24 FUl ZYaezdE=Z2 32 2.2 go(F8§ 10008 de
A 1 HAEE oF 1.8 dl/goldk. 10 mge] ZE v 318 NWP 1.5 goll &a)gitt. H== Eu(NOs)s - 6H0

15 mg ¥ AIEZEH 6 mg2 NMP 1.5 gol] &3]
£ 120-130ColA FEld Aol =xsta, A1z
Aol wFAZIH A g go] EJ%}%_E}. Z g
o3ge g,

3 q 28-7F nukgith, gNe] Uy
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